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The Future of Aluminium 


Mr. M. P. Fogarty, in a Paper printed elsewhere 
in this issue, deals with the future prospects for 
aluminium, stressing that the price factor is the 
governing feature for its potential expansion. 
Whilst the price in America has declined by 25 per 
cent. during the war period, British prices have 
increased by £16 a ton. Acceptable reasons are 
put forward for this difference, based on the costs 
of power production. Whilst it is reasonably 
certain that a flood of cheap scrap aluminium will 
be available to the manufacturers after the war, 
it would be poor economy to base a long-term 
policy on its continuous existence. The industry 
must have its selling price related to the cost of 
the virgin metal associated with a reasonable per- 
centage of scrap to be credited at something 
higher than that demanded by a glutted market. 

It appears that the aluminium industry in general 
was in the immediate pre-war years “ in an unsatis- 
factory position” and so far as castings were con- 
cerned, the output had only risen by 47 per cent. 
during the five years from 1930 to 1935. Alu- 
minium hollow-ware, against which there was a 
continuous ill-informed propaganda, only increased 
by 6 per cent. during this period. The propaganda 
to which we have referred took the form of 
pamphlets sold cheaply in the streets by pedlars 
using sensational placards. We are reasonably 
sure that neither the stainless steel nor the vitreous 
enamelled hardware manufacturers were respon- 
sible for this propaganda, and we doubt if they 
would descend to such practices, as, if we remem- 
ber correctly, its composition was reminiscent of 
the outpourings of the vendors of quack medicine. 
This contrasts strikingly with the high level of 
propaganda issued by the aluminium interests. The 
past price policy pursued by the aluminium pro- 
ducers is mildly criticised by Mr. Fogarty, for it 
is obvious that whilst a standard selling price, ad- 
mitting of a minimum of variations, is advan- 
tageous to the trade, it must be realised that for 
every decrease there is always a chance of making 
articles hitherto fabricated from other materials. 
It is here where enlightened propaganda resides, 
for the engineer designer once convinced that a 


material is well suited for his manufactures will 
himself conduct propaganda with the recognised 
enthusiasm of a proselyte. We are constantly 
hearing from architects the virtues of the materials 
substituted for castings under the wartime Build- 
ing Regulations. To teach the designer needs a 
specialised type of propaganda department, and we 
know of no better example than that of the nickel 
interests. Here, each industry is specially studied, 
often by experts from that industry, with the object 
of helping it to manufacture more efficiently. This 
is infinitely better than any national campaign 
based on any “ Use more aluminium” slogan—a 
mistake too often made where the man. in the 
street is not a potential daily consumer. There are 
now appearing advertisements in the daily Press, 
showing aluminium replacing heavy plant pre- 
viously carried out in structural steel; this repre- 
sents a case where the man in the street is not 
interested, whilst the designers are inclined to 
ignore the appeal because it has not been addressed 
specifically to them. The medium should prefer- 
ably be, when the time is ripe, a booklet written 
by a designer who has successfully carried through 
such jobs. Other specialised booklets should be 
addressed to the textile industry, to the sports 
goods manufacturers, to the shipbuilders, and so 
on. If we remember correctly, some years ago 
one was prepared for architects and was accorded 
an excellent reception. The aluminium industry 
has done and is doing its best for the winning of 
the war, and it deserves well of the Government 


and public in its post-war conversion to peaceful 
pursuits. 
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LAGGING OF PATTERNS 


Y “ CHECKER” 


Patterns of circular section, which are too large 
to be made solid, are built up with lags to save 
timber, and being made in the form of a shell are 
not so heavy as a solid pattern. These patterns are 
generally made in halves and dowelled together. End 
plates are required, each of which has a number of 
flats cut on of the same length as shown in Fig. 1, 
great care being taken that the four halves are 
identical, so that the lags will bed down correctly. 
Should the pattern be long, intermediate plates of the 
same shape are required. 

The bevelled edges of the lags are generally cut 
on the circular saw, where the table or saw can be 
tilted, and the edges jointed by planing. Two or 
more lags may be cut out of the width of timber, 
and it is possible to use a narrower board by form- 
ing the edges of two lags with one cut. Fig. 2 shows 
the end of a board marked out ready for sawing. 
When the lags have been fitted and screwed on to 








both halves of the pattern, they are secured together 
and turned to correct shape in the lathe. Fig. 3 
shows the end view with lags bedded on. When 
the pattern has been taken apart the joint could be 
tilled in between the end or intermediate plates. 

Patterns can be made another way, which uses up 
much timber which would probably be scrap, and 
does not require turning in the lathe, is produced 
quicker and cheaper, but is not such a good class 
pattern. The end plates are made in halves and a 
true radius, the halves dowelled together, and the 
lags made out of any timber that will plane up to 
} in. or 1 in., according to the diameter of the pat- 
tern. Any pieces can be used, if they are of suffi- 
cient length and will make a_ square lag. Generally 
there is a superabundance of odd pieces of timber 
that can be utilised. Having sawn them square, the 
edges forming the sides of the lags require a slight 
bevel; this can be done in one cut by setting the fence 
of the planing machine to give the taper. 

These lags or strips do not require shaping to fit the 
end pieces, and can be fastened on by nailing through 
them into the ends; this gives a pattern which can 
be made completely round with very little hand 
planing. Fig. 4 shows the ends view of plate with 
lags in position. 
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NOTES FROM THE BRANCHES 
LONDON BRANCH 


Mr. D. H. Wood, Vice-President of the Institute of 
British Foundrymen, presided at a luncheon given last 
Thursday at the National Liberal Club in honour of 
Mr. R. B. Templeton, who, as chairman of the London 
Branch of the Institute, has been the major force in 
achieving for it a record membership. As a result 
the London Branch is now clearly established as the 
largest Branch in the Institute, with a membership roll 
of 377 members. 

After the loyal toast, Mr. Wood read letters of con- 
gratulation received from Major R. Miles, the Presi- 
dent of the Institute, and Mr. T. Makemson, its chief 
executive officer. In proposing Mr. Templeton’s health, 
the chairman referred to the success attendant upon 
the Branch-President’s recruiting campaign, the extreme 
usefulness to the war effort of the very extensive tech- 
nical programme he had sponsored, and the enthusias- 
tic co-operative spirit he had aroused throughout the 
area. This had been done in spite of the demands on 
his time as managing director of a busy and progres- 
sive foundry, as a_ prominent official in employers’ 
circles and as an officer in the Home Guard. Finally, 
Mr. Wood showed his practical interest in the Branch 
by presenting five application forms for membership. 

After the toast had been enthusiastically honoured, 
Mr. Templeton paid high tribute to his colleagues, 
especially to the honorary secretary, Mr. V. C. 
Faulkner, who, though a Past-President of the Insti- 
tute, had stepped into the breech when Mr. Lockwood's 
business necessitated residence in Birmingham. The 
support given by the members was remarkably good. 
Mr. Faulkner, in proposing the health of the chairman, 
took the opportunity of thanking Mr. A. W. G. Bag- 
shawe, Mr. C. C. Booth, J.P., Mr. Barrington Hooper, 
C.B.E., and Mr. A. C. Turner for the material contri- 
butions they had made to the success of the function. 
After Mr. Wood had acknowledged the toast, the 
gathering, numbering twenty and consisting entirely of 
members of the Council, except for the chairman and 
Mr. John Bolton, acting secretary, held a business 
meeting. 


MEEHANITE RESEARCH INSTITUTE 


The first wartime meeting of the Meehanite Re- 
search Institute of America Inc. was held in Pitts- 
burgh on November 5 and 6. Attended by over 
one hundred representatives of Meehanite Foundries 
from the United States and Canada, the meeting 
featured recent researches on such _ subjects as: 
Meehanite in the production of shell and bomb 
forgings; the manufacture of cast crankshafts; the re- 
placement of brass and bronze by Meehanite castings, 
and the problems of steel replacement by Meehanite. 

Officers elected for 1943 were as follows:—President, 
Mr. Oliver Smalley, Meehanite Metal Corporation, 
Pittsburgh, Pa.; Vice-President, Mr. H. B. Hanley, 
American Laundry Machinery, Rochester, New York; 
Secretary-Treasurer, Mr. A. M. Galbraith, Meehanite 
Metal Corporation. 
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FUTURE PROSPECTS 


POLICY: 
By M. P. FOGARTY 


The “Economist” has recently estimated that from 
1937 to 1941 the world output of virgin aluminium 
approximately doubled, reaching just under a million 
tons, in spite of a fall of about 40,000 tons in 
Norway, Sweden, Switzerland, and the U.S.S.R._ It 
is reckoned that by the end of 1942 the industry may 
be able to produce more than a million and three- 
quarter tons a year, mainly because of large extensions 
in the United States. Output in the United Kingdom 
increased in about the same proportion as world out- 
put down to the end of 1941, having risen from 
19,300 tons in 1937 to about 40,000 in 1941. There 
is reason to think that it may increase still further. 

The increase in the British output of virgin metal 
does not, of course, indicate anything like the full 
growth in the output of finished light metal pro- 


ducts. Consumption in the United Kingdom in 
1940 has been estimated at 135,000 metric tons, 
against the “Economist’s” estimated output of 


35,000 tons of virgin metal—estimated consumption 
in 1935 was 28,400 tons. More recently, the author 
has made a rough estimate showing that the 
total output of light alloys has reached a 
quarter of a million tons. Imports have risen sharply 
and scrap is being used more carefully. According 
to uncertain authority, secondary aluminium was being 
produced in Great Britain early in 1942 at the rate 
of 44,000 tons a year. There is no comparable pre- 
war figure; but the Census of Production records 
23,000 tons of scrap and secondary metal among the 
raw materials of the aluminium trade in 1935, and 
this may be some guide. 

The most immediate question from our point of 
view is whether Great Britain will be able after the 
war to absorb either its own increased output of 
metal, both virgin and secondary, or the still greater 
increase in its output of light metal products. Will 
this country be able to absorb part of the aluminium 
surplus of the areas where the biggest expansion has 
taken place—particularly Canada, the United States, 
and Germany—or shall we ourselves have an alu- 
minium surplus to pass on to others, or perhaps be 
able to do no more than absorb our own output? 


Pre-War Position in Britain 
The British aluminium industry in the last few 
years before the war was in an unsatisfactory position. 
The Census of Production in 1935, the last year before 
the rearmament demand began, showed that British 





* Paper read at the British Association Conference on Mineral 
Resources and the Atlantic Charter. and dxtracted from ‘‘ The 
Advancement of Science.” 
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Rapid war expansion of alumin- 
ium production will ensure 
heavy post-war supplies and 
wide use of the metal, but 
price is likely to determine 
future developments 


output of aluminium castings had risen by 47 per 
cent. since 1930, and of foil by nearly 70 per cent.; 
the output of plates, sheets, strip, tubes, angles, and 
similar products had probably risen in about the same 
proportion as castings, though it cannot be exactly 
measured. On the other hand, the output of alu- 
minium hollow-ware for domestic use had risen by 
only 6 per cent., and production of wire had probably 
fallen, though this cannot be definitely shown; ex- 
penditure on the Grid, which absorbed about 12,000 
tons of aluminium wire, was at its peak in 1930-34 
and by 1935-36 had fallen back almost to the low 
level of 1929-30. Imports of aluminium manufac- 
tures fell off sharply during the depression, and were 
prevented from recovering by the imposition of a 
10 per cent. duty in 1934, and by the new Cartel 
agreement of 1932, so that to a substantial extent 
(particularly in the case of plates, sheets, etc., and 
hollow-ware), the increase in British production merely 
compensated for the decline in imports. 

“Metal Statistics” (Metallgesellschaft A.G.) esti- 
mates that British consumption of aluminium was 
actually smaller in 1935 than in 1929, and no more 
than 4,400 tons—18 per cent.—greater than in 1930. 
British output of virgin metal had risen slightly, from 
13,900 tons in 1929 and 14,000 in 1930 to 15,100 in 
1935. For an established industry with relatively in- 
elastic markets the rate of progress of aluminium 
between 1930 and 1935 would have been satisfactory. 
For a new and expanding trade it was strikingly in- 
adequate; all the more so by contrast with the alu- 
minium trade’s own progress between 1924 and 1930, 
when, simultaneously with a rapid increase in imports, 
British output grew decidedly faster than after 1930 
and consumption more than doubled. 

It is difficult to say what happened to civilian con- 
sumption between 1935 and 1939. It was announced 
in the summer of 1941 that British civilian consumption 
of aluminium was at a rate of about 2,500 tons a 
month just before the outbreak of war, or 30,000 tons 
a year. This compares with a total estimated consump- 
tion of 28,400 tons in 1935, when the aircraft industry, 
the main military consumer, used 2,100 tons, of which 
a good deal must have gone into civilian aircraft; 
evidently there was some increase in civilian con- 
sumption in 1935-39, but probably at a rate no greater 
than in 1930-35. 


Range of Potential Markets 
This relatively slow rate of progress was not due 
to any lack of potential markets. Several important 
industries, which might have used very large tonnages 
of aluminium, had made experiments with satisfactory 
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results. On the railways and in road transport alu- 
minium was increasingly used both for such things 
as containers and in the building of vehicles. 
Aluminium valued at £1,100,000 was used in the 
British motor and cycle trades in 1935. The British 
railways have built a number of railcars mainly of 
aluminium—the L.M.S. Northern Counties Com- 
mittee, for pol built a Diesel car in which the 
use of aluminium saved ten tons, about a third of 
the weight of a car of normal construction—and have 
used increasing quantities of aluminium for window 
frames, doors, luggage racks, interior fittings and 
decorations. 

In several other countries, particularly Scandinavia 
and the United States, successful exper:ments were 
made before 1939 with aluminium passenger coaches, 
goods wagons carrying chemicals or foodstuffs which 
might react chemically with wagons of ordinary con- 
struction, and even, in some cases, with the use of 
aluminium for parts of locomotives. Shipbuilders were 
tending to pay more attention to aluminium, on 
account of the development of alloys protecting either 
by anodising or by special finishing. and with high 
resistance to corrosion. High-silicon aluminium alloys 
were being used for unstressed parts of ships, such 
as turbine gear casings and gear covers. Aluminium 
alloys containing up to 7 per cent. of magnesium 
were being used to replace brass and gunmetal for 
deck fittings and similar purposes where high resist- 
ance to corrosion is essential, and, in some cases, 
were also used for structural purposes. In_ this 
country, small boats up to 65 ft. in length were being 
built with aluminium alloy hulls. 

Apart from transport, which both actually and 
potentially was the most important market for alu- 
minium, there were a number of interesting possi- 
bilities. The 12,000 tons of aluminium wire absorbed 
by the Grid have been mentioned; in 1939 electrical 
conductors took more aluminium in the United States 
than any other use except transport. Architects were 
being attracted before the war partly by the light 
weight of aluminium, but very much a!so by the pos- 
sibility of giving it a high polish, and by the fact 
that anodised aluminium can be dyed any colour and 
will not perish even under prolonged weathering. The 
group of trades classed by the Census of Production 
as “ Mechanical Engineering” used between 2,500 and 
3,000 tons of aluminium in 1935, excluding the 
amounts used in marine and locomotive engineering. 
In several industries, such as cotton weaving (the tex- 
tile machinery trade used 200 tons of aluminium in 
1935) progress was being made in the use of aluminium 
for light machine parts, and, in some cases. it was 
being used for heavy work: immediately before the 
war the Northern Aluminium Company were using as 
one of their advertisements a picture of a large Ran- 
some & Rapier excavator in which the use of alu- 
minium had made it possible to increase the capacity 
of the bucket by two cubic yards. The market for 
domestic hollow-ware was probably not fully exploited, 
and the value of the output of aluminium hollow- 
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ware for industrial purposes actually fell from £82,000 
in 1930 to £41,000 in 1935 


Vigorous Propaganda and Expansion 


The aluminium manufacturers were not backward 
in letting the world know of their products; “* vigorous 
and well-directed propaganda,” as one pre-war writer 
says, ““has done much to ease the situation in the 
industry.” But neither propaganda nor the existence 
of large potential markets made it possible to add 
greatly to aluminium consumption in Great Britain, 
and the main reason for this seems to have been the 
industry’s price policy. The details of this policy 
are irrelevant here; it is only important to note that 
what held back the growth of aluminium consumption 
was not a technical factor of any kind, but the volun- 
tary action of the producers. If new ways of using 
aluminium can be found the chance of a big increase 
in civilian consumption after the war will certainly 
be greater; but it should always be kept in mind 
that pre-war experience suggests that the key factor 
is price. 

Precisely what is going on during the war is, of 
course, obscure; but there are some indications. In 
all the countries where output has expanded, new 
works and extensions have, of course, been built; in 
many cases operating on a large scale, and in all 
cases incorporating the latest improvements of tech- 
nique. More economic use is being made of scrap, 
and wider use is being made of aluminium down to 
about 98 per cent. purity where formerly 99 per cent. 
and upwards was specified. Research work has been 
intensified in the main belligerent countries. In_ this 
country, it is being carried on by the Air Ministry, 
technical organisations and several large firms; the 
Northern Aluminium Company, in particular, is said 
to be making “ interesting experiments .... with an eye 
to the future.” A new Wrought Alloys Development 
Association was formed at the end of 1941 to provide 
information about aluminium and magnesium alloys 
to assist the war effort, and to advise industry on the 
used of these alloys in peacetime. 


Progress and Research 

Experiments aimed at securing stronger alloys have 
been made in several countries; American experts are 
trying to get away from the duralumin series, while 
the Germans are specialising in silicon and magnesium 
alloys. The report of the Vereinigte Aluminium Werke 
A.G. for 1940 mentioned that new fields of applica- 
tion for aluminium were being opened up in the 
chemical and engineering trades, and that improve- 
ments in surface qualities were opening up new fields 
in interior decoration, foodstuff packing and electrical 
engineering. Aluminium was being substituted for lead 
in armouring cables installed in buildings, and 
laminated aluminium was being used for switches and 
electro-chemical purposes. Progress had been made in 
using oxidised aluminium wires instead of insulated 
copper. The same report mentioned that pulleys for 
V-belt drives were being made of aluminium faced with 
steel, and that their lightness made possible an im- 
portant increase in speed. Valves are now being made 
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of aluminium alloy, the valve seats being plated with 
chromium. 

Progress has been made in developing an aluminium 
chain, though results at the time of the report were 
not entirely satisfactory; aluminium screws are being 
produced with threads rolled instead of cut; and new 
welding methods have been developed. Improvements 
in welding technique are also mentioned in this country 
and America. American producers have made pro- 
gress in controlling the quality of aluminium castings 
and other products by the use of X-rays or similar 
methods, and this is said to have led to increased use 
of aluminium castings even in aircraft production, 
where aluminium already held a large share of the 
market. 

A new method of mass-producing torged aluminium 
cylinder heads was announced in May, 1942; it is 
claimed that it gives considerably greater strength 
than casting for less weight, and saves labour and 
scrap. British research has led to a number of other 
advances. Explosive aluminium rivets have been 
evolved, in which a charge of high explosive inside the 
rivet takes the place of the riveting hammer. Gravity 
and pressure die casting have been improved, which 
will prove specially valuable if quantity production is 
needed after the war. Experience in providing large 
components for flying boats has led to an improve- 
ment in the technique of extrusion, which should very 
much reduce the cost of large extruded sections after 
the war. 

Machining qualities have been intensively investi- 
gated and (again very largely in connection with fly- 
ing boats) the resistance to corrosion of some stan- 
dard materials has been increased. Finally, the de- 
signing departments of the big firms have not been 
idle. The Aluminium Union ran a series of advertise- 
ments in the summer of 1941 showing new designs for 
stoves, office furniture, kitchen cupboards and tables, 
and electric cookers, and the Northern Aluminium 
Company have advertised, among other things, the 
possible uses of aluminium in ship designing. At least 
one other firm is known to be actively investigating 
possible uses of aluminium alloys in building. The 
railways, which are among the biggest potential con- 
sumers, are also experimenting. 

It goes without saying that many of the improve- 
ments in technique and the new products which have 
been developed have not been mentioned in public. 
But enough is known to show that considerable pro- 
gress has been made both in discovering new fields 
where aluminium might be applied and in improving 
the technique of manufacture. There is something to 
be said on the other side; the practical withdrawal of 
aluminium from civilian use has checked development 
in some fields, such as road transport or hollow-ware, 
and, in a few cases, substitute materials have proved 
so satisfactory as to be likely to be retained per- 
manently. In some uses, even in munition trades, 
aluminium has been superseded; early in 1940 the Air 
Ministry circularised aircraft manufacturers asking 
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them to use plastics instead of aluminium alloys, mainly 
in unstressed parts, such as air ducts, scoops, wheel 
spats, ammunition shutes and dinghy boxes. But these 
setbacks are probably more than balanced by the in- 
creased popular interest in aluminium due to the war. 


Price: The Crucial Problem 


A more important point is that it seems likely that 
much more use will be made of corrosion-resisting iron 
and steel after the war than before it. From the point 
of view of technique, aluminium and corrosion-resist- 
ing iron and steel are directly competitive in a number 
of uses; which brings us back to the main lesson of 
pre-war experience, that the crucial question is price. 
The British price of aluminium is still £16 above the 
pre-war level; but this is hardly a reliable guide to 
post-war possibilities. A better indication is the fact 
that American prices have been cut 25 per cent. since 
the outbreak of war. The main technical obstacle to 
a comparable reduction in prices here after the war 
seems to be high power costs. 

American reduction plants before the war were built 
in areas where hydro-electric power could be gener- 
ated for less than 3 mils. a unit, which represents about 
0.15d. at the 1937-38 rate of exchange and 0.18d. at 
the present rate. The highest power cost at which 
European plants were reckoned to be able to operate 
economically before the war is said to have been about 
0.8 gold pfennigs a unit, about 0.15d. at the 1937-38 
rate of exchange—the same figure as in America. The 
British Aluminium Company’s subsidiary, the Locha- 
ber Power Company, which has a modern hydro-electric 
plant, was selling power in 1937 at an average rate 
of 0.26d. a unit. At this rate, the power needed to 
make a ton of aluminium would cost about £29, 
against £17 (at the 1937 rate of exchange) with power 
at 3 mils a unit. 

This differential of £12 a ton (13 per cent. of the 
pre-war price) might not ‘be impossible to remove; 
during the debate on the Caledonian Power Bill in 
1938 Sir Thomas Inskip stated that electricity could be 
generated by water power at Corpach for 0.12d. a unit, 
and at Port Talbot by steam for 0.165d. There is 
reason to think that some progress has been made to- 
wards this end in the new stations and extensions built 
to supply light metal industries during or just before 
the war, particularly in South Wales. It has been 
proposed that after the war there might be established 
one or more power industrial estates—specialised trad- 
ing estates on which electro-chemical and electro-metal- 
lurgical industries could be grouped round a power 
station in such a way as to minimise power costs. The 
suggestion of an estate in South Wales was examined 
and rejected some time ago by the Central Electricity 
Board, and it is not certain whether it is worth reviv- 
ing; it is, at least, worth bearing in mind. 


Future Policy of Government and Manufacturers 

Apart from such technical factors as power costs, the 
price of aluminium after the war depends on the policy 
of manufacturers and of any Government control 
which may be retained, and this policy is, of course, 
uncertain. However, there is no doubt that British 
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experts do expect a heavy fall, and there is some 
oe of this in the fact that American prices have 
allen sharply during the war and are expected to go 
down still further. Having this in mind, several ex- 
perts have expressed the view that it should be pos- 
sible after the war to absorb the whole British output, 
apparently including the output of secondary alumi- 
nium. 

There may be some difficulty immediately after the 
war, when the supply of aluminium scrap will pre- 
sumably be very large indeed, even after allowance has 
been made for the aluminium which has been used for 
incendiaries, metallurgy and other purposes from which 
it cannot be recovered. But, corresponding to the 
large supply, there will be a very large suppressed de- 
mand for aluminium for civilian transport, hollow- 
ware, machinery for civil industry and other types of 
goods of which the output has been restricted during 
the war, and for which the ey of aluminium, in 
particular, has been almost entirely cut off. 

The lack of shipping immediately after the war may 
make it desirable for a time to restrict imports of 
bauxite and, therefore, output of virgin aluminium, and 
in the probable state of demand for aluminium goods 
stocks of secondary aluminium should be rapidly eaten 
away. Beyond this first period, it is obviously impos- 
sible to make any definite prediction; it can only be 
said, as a very wide approximation, that if the relative 
price of aluminium is cut in this country as vigorously 
as it has been and may be in America, it should be 
possible to use, at any rate, the greater part of the 
present output. 


Post-War Policy Should Foster Further Development 


It is greatly to be hoped that this will in fact occur, 
since there is very much more at issue than simply 
the prosperity of those immediately concerned with 
aluminium. In view of the large aluminium surplus 
which may arise in countries such as Canada, the 
United States and Germany, any actien which tends 
to restrict consumptior ~ay have an untortunate effect 
on international relation». even if agreement is obtained 
between the producers cuncerned through a new cartel. 
It is also important for solving our own export prob- 
lem that a large supply of cheap aluminium should be 
available. 

Aluminium exports were =ot themselves very impor- 
tant before the war—about £14 million worth of 
aluminium goods were exported in 1937—and the very 
large world supply of aluminium after the war will 
probably prevent a rapid increase in our sales abroad; 
but the part which aluminium may play in lowering 
the cost and improving the efficiency of transport ser- 
vices, containers and, in some cases, machinery, may 
prove to be very important indeed. And, thirdly, it is 
important for some of the former depressed areas that 
aluminium output should be maintained or, at least. 
tnat any contraction should be very carefully planned 
in the light of the needs of these areas. 

Several of the chief new reduction and manufactur- 
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ing works are in former depressed districts, such as 
South and West Wales and Cumberland, and it is de- 
sirable that these works should be kept going—if 
there must be contraction in the aluminium industry, 
it would be best if it could take place elsewhere. On 
the other hand, though it is impossible to estimate 
accurately what metals would be displaced if the quan- 
tity of aluminium consumed were permanently in- 
creased, one of the metals mainly concerned will cer- 
tainly be steel, which is a product largely of the areas 
most liable to depression. More detailed examination 
would be needed to decide how far the advantages and 
disadvantages to the possibly depressed areas of in- 
creased aluminium production balance each other out; 
it is enough here to recognise that there is a prima 
facie case for trying to increase or, at least, maintain 
output so far as possible in certain areas, and a very 
strong case for planning the development of alumi- 
nium after the war so as to gain the advantages of 
increased employment while, so far as possible, avoid- 
ing dislocation in competing trades. 


TIN FIELDS OF THE WORLD 


Prof. William R. Jones (South Kensington), writing 
in “Tin,” the official monthly bulletin of the Tin 
Producers’ Association, states that it is unlikely that 
there are any other fresh tin fields to be discovered 
in the earth’s crust. Prof. Jones, author of “Tin 
Fields of the World,” points out that these fields are 
restricted to a remarkably few parts of the earth’s 
crust and that the countries that use most tin (in- 
cluding the United States) have virtually no domestic 
production, whereas the countries which produce most 
of the metal use least of it. 

According to Prof. Jones, the world’s tin fields can 
be resolved into a few groups or metallogenetic tin 
provinces, in which the tin mineralisation with respect 
to each group was affected at the same time and 
under similar conditions. Outside these provinces no 
tin deposits of economic importance are known and 
the evidence is very strong, almost conclusive, that 
only in those few parts of the earth’s crust are 
conditions suitable for the deposition of cassiterite. 
the mineral which is the source of almost all the 
world’s tin. 

The bulk of the metal in normal times is obtained 
from alluvial and eluvial deposits which are fast 
becoming exhausted, and less than a quarter of the 
metal supply comes from lode mining. Tin, in the 
author’s opinion, will follow the course of gold. 
Whereas gold was produced mainly from auriferous 
gravels, it is now almost all obtained from lode 
mining. And so with tin. A miner in Malaya could, 
in one day, recover from alluvial or eluvial deposits. 
an amount of tin which has required a generation to 
deposit. At the present rate of mining, therefore. 
alluvial and eluvial deposits all over the world are 
being rapidly exhausted, and in future greater atten- 
tion will have to be devoted to lode mining. 
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THE MOULDING OF BRONZE 
WATER TURBINE RUNNERS* 
By C. D. MILLER 


The simple definition of a turbine is a primary 
mover, or the first and principal motion in a series 
of motions. There are several different types of tur- 
bines (with various forms of wheels typical to each), 
such as steam, gas, oil, water, etc., which are used 
7" i_aeal for the purpose of generating power and 
ight. 

The water turbine under discussion is chosen because 
of its attractiveness from a financial point of view. 
It will be readily understood that this type can only 
be used where conditions are suitable, namely, where 
there is a sufficient volume or stream of water to 
ensure a constant supply necessary for the require- 
ment. Having sufficient water available two other 





Fic. 1—BRONZE RUNNER FOR A VOITH TURBO, 
125 KVA GENERATOR. 


principal factors are to be considered. The position 
or site of the power station and the head of water 
necessary for the special type of runner employed 
to give the desired output of electric energy. The 
station at Glynn’s Lydenberg Gold Mine has a volume 
of water equal to 4,500 cub. ft. per min. and a head 
of 78 ft., giving 750 revolutions, developing 450 horse- 
power and producing 300 kilowatts. 

As far as the author knew, the Standard Brass Iron 
& Steel Foundry were the only firm entrusted with 
the manufacture of these runners. The first one was 
made for the Glynn’s Lydenberg Gold Mine, a worn 
sample being sent from the mine. After examining 
the sample thoroughly, the author decided that the 
job could only be made by a set of segmental cores. 
The next thought was how to obtain the proper profile 
and correct shape of the vanes, a matter of great 
importance to its efficiency. For this purpose a piece 
of sheet lead was fitted to each side of the vane, 





* This Paper was presented at the vee | Meeting of the South 
African Branch of the Institute of British Foundrymen, Mr. Lion- 
Cachet presiding. 
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thus giving the correct thickness of the vane between 
them. Having fitted these two pieces of lead, diffi- 
culty was encountered. 

Owing to the acute angle and variable curves of 
the vanes, also to the limited space between them, 
it was impossible to withdraw the lead formations 
without distortion. Therefore, a small portion had to 
be cut away to overcome the difficulty. 

The next operation was to construct a skeleton 
corebox. A wooden pattern representing the boss of 
the runner was turned up on a plate in the usual 
way. On this were marked out two radial lines on 
the inside and two on the outside representing the 
angle at which the vanes were set and the spaces 
between them, equivalent to the number of vanes 
required in the casting. Two pieces of wood to the 
height of the aperture were fixed to the radial lines 
already drawn, and extended a little within and 
approximately two inches beyond the outside diameter 
of the runner. 

The space between these two places was then en- 
closed by means of a radial piece. A block was then 
cut to the inside diameter of the rim and placed in 
position on the pieces of wood and the radial piece. 

Two pieces were cut to the shape of the tip of 
the vane and extended above the top edge of the rim 
of the casting about three-quarters of an inch to form 
a print or guide for setting up the cores, and were 
screwed to the boss and to the block. 

The lead forms were then fastened to the wooden 
pieces and those referred to, thus completing the 
whole construction. Into this skeleton box was poured 
plaster of paris and two dummy cores were made. 
The purpose of the two cores was to try them 
alternately round the circle to ensure a good fit of the 
whole and to test the space between for correct thick- 
nesses of the vane. From one of these dummies the 
corebox was then cast also in plaster of paris and 
later made in cast iron. 


Cores and Sectioned Bottom Plate 


A full set of cores was then made from this box, 
also a set of segment cores to form the outside of 
the rim of the wheel. These were later assembled 
on a cast-iron plate, resting on two rails and large 
enough in diameter to accommodate the cores. This 
plate was made in halves, machined on the joint and 
both faces with a 2-in. hole bored in the centre of 
the spindle. 

The reason for making this bottom plate in halves 
is obvious and will be explained later. Before pro- 
ceeding with the building up of the mould it was 
necessary to make a top part to conform to the shape 
of the solid end of the runner, a mid part was placed 
round the spindle and plate and rammed | with sand 
to a height corresponding to the height of the cores. 
The shape was then struck with a strickle board and 
the top box put on and rammed up. Stakes were 
driven in on the opposite corners of the mid part 
before removing both boxes. The cores were then 
assembled as shown. 

Why this bottom plate was made in halves 
may now be apparent. Owing to the peculiar shape 
of the vane cores it was impossible to get the last 
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one in position. Therefore this plate carrying the cores 
was opened out to admit the last core and closed 
up together again. The mid part was put back to its 
original position again and rammed up round the 


cores. The top was then put on and the job made 
ready for casting. 


DISCUSSION 


The PresipeNtT (Mr. Lion-Cachet), opening the 
discussion, said he was uncertain which was entitled 
to the principal credit for the job, the patternmaker 
or the moulder. He felt that this was a question 
for the patternmakers and foundrymen present to dis- 
cuss. He considered that South African foundrymen 
were fortunate in having men with the calibre to 
carry out jobs of such intricacy as that described by 
Mr. Miller, without the facilities which were available 
overseas. Foundrymen were probably told to find 
their own tackle and get on with the job, and they 
produced castings of which any foundry in the world 
might well be proud. The keen interest with which 
the Paper had been followed was evidence of the 
very satisfactory position the Branch had attained. 
He was very grateful to Mr. Miller for the trouble 
which he had taken in preparing the Paper. 

Mr. LIon-CacHET said that there were two points 
which had struck him. In the first place, Mr. Miller 
had stressed the importance of absolute accuracy in 
shape and curvature of the blade. Subsequently he 
explained that a worn runner had been sent to him to 
be used as a sample. Did he not reproduce the worn 
blade instead of producing a blade of the exact dimen- 
sions required? Secondly, when the blade was covered, 
the side of the sheet lead against the metal blade 
represented the side of the new blade. Yet it appeared 
that in making the corebox the opposite side of the 
blade had been used when the lead sheet was fixed 
into position. 

In reply, Mr. MILLER stated that, owing to the 
fact that the runner when working was always full 
of water, the wear on the vanes was more or less 
proportionate on both sides, therefore the shape of 
the vane had not altered to any appreciable extent, 
and it was only necessary to allow for the wear to 
produce the vane of the original thickness, 7.e., approxi- 
mately { in. thick at the two extremities and ? in. in 
the centre. With reference to Mr. Lion-Cachet’s 
second query, Mr. Miller stated that the sheet lead 
used, being of parallel thickness, the curves would 
be practically the same on both sides. Before a start 
was made with the cast-iron corebox, the space be- 
tween the two plaster-of-paris cores was tested to make 
sure that the dimensions were correct. 


Possibility of Welding 
The PRESIDENT asked whether it might not have 
been possible to cast the body and weld on the vanes. 
Mr. MILLER pointed out that the aperture between 
the vanes at the smallest parts was only about 1 in., 
which left little room for welding. The finishing cast- 
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ings were as accurate as possible, both shape and size 
being almost perfect. 

Mr. Lion-Cacuet felt sure that if welding could be 
successful it would have been tried before. Besides, 
the need for varying thicknesses at different points 
would eliminate the advantages of welding, since in 
any case castings would have to be made. He pointed 
out that at any part of the vane the water must leave 
the blade tangential to the particular diameter it was 
at the time, which was the reason why curvature was 
so highly important. Since at the same time the water 
must be led from the centre to the periphery with the 
least resistance possible, he could not see how any 
other method could have been used. He pointed out 
that the reaction turbine was very different from the 
inpulse turbine, and its working depended very 
largely on the head of water. He added that the 
fact that wheels of such a nature could be produced 
in South Africa, and usually at such short notice, was 
very creditable to the foundries and to the individual 
men concerned. 

Mr. MILLER said that the turbine illustrated was of 
the reaction type; the turbine is fitted with sideplates 
provided with holes into which are inserted spindles 
carrying guide vanes. These guide vanes open and 
close according to the flow of water and thus act as a 
governor to regulate the speed of the generator. 


Weights of Castings 

A MEmspeR asked whether Mr. Miller could tell the 
weight of the finished casting, and give some details of 
the methods used to melt the brass. Mr. Miller ex- 
plained that the weight of the castings varied, since 
the wheels varied in diameter, depth and number of 
vanes. Weights ranged from 300 Ibs. to 600 Ibs. The 
diameter of the smallest wheels was about 20 in. and 
of the largest at least 30 in. An oi! furnace of ample 
capacity was used for melting. i 

Mr. WarD suggested ihat the only possible way in 
which a draughtsman could obtain the very intricate 
shape of the vanes on paper would be to give vertical 
sections at intervals of about an inch and plot them 
out. Being given such a sketch, how would the 
foundry proceed to make a casting? Ars 

Mr. MILLER pointed out that the blades of mining 
fans were plotted out exactly as Mr. Ward had sug- 
gested. Asked what oils had been used to make the 
cores, he recalled that when the wheels were first 
made, the modern range of oils was not available. 
To-day, they could use molasses and other binders, 
with the result that the cores were hard, easy to 
handle, and sufficiently porous to permit of the escape 
of the gases. 

Mr. HotpswortH thanked Mr. Miller for the 
manner in which he had explained such an intricate 
casting. The Paper had been one of the most in- 
teresting which had been read to the Branch. 





American war expenditure this year will be well 
over $50,000,000,000, with a national income of perhaps 
$115,000,000,000. In 1943 war expenditures should 
approximate $90,000,000,000, has stated the Director 
of War Production Board’s Statistical Division. 
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By J. H. WILLIAMS, B.Sc. 


At a meeting of the London Branch of the Institute 
of British Foundrymen, over which Mr. R. B. 
Templeton presided, Mr. J: H. Witias, B.Sc., opened 
a general discussion on “ Ladle Metallurgy.” "Dealing 
with additions—their advantages and disadvantages— 
Mr. Williams said probably all iron foundrymen have 
at one time or another made use of alloys or other 
materials to adjust the composition of the metal or 
to influence its physical properties in the solid state. 
There was a time in particular when he had had a 
decided disposition to try all sorts of additions to 
molten iron in the ladle, until on re-reading a story 
y Arthur Conan Doyle entitled “The Case of the 
Norwood Builder,” he duly noted Sherlock Holmes’ 
remark that the true artist always knew when to leave 
off. Also the foundry foremen of those days—and 
very capable men they were—did not at any time view 
his experiments with the enthusiasm which he thought 
they deserved. 

For many years ladle additions were regarded as 
somewhat of a makeshift for small foundries or as a 
means of incorporating alloy constituents in a limited 
quantity of metal in current production. The intro- 
duction, however, in the last 20 years or so of pro- 
cesses for making high-duty cast irons, which often 
necessitated the alloying of the iron after it has been 
tapped from the cupola, had caused a good deal of 
attention to be drawn to the subject. 

At the outset it can be said that in a foundry which 
is regularly engaged in producing plain iron castings 
having a tensile strength from 10 to 16 and probably 
up to 18 tons per sq. in., there was in general no 
call for alloying or for ladle additions of any kind, 
but in foundries producing a wide variety of castings 
and running as far as possible on one mix, occasions 
did arise when a comparatively small quantity of iron 
was required which must be, for example, softer than 
the current production. 

Soft Iron Production 

In such cases an appropriate addition of powdered 
silicon or ferro-silicon to the molten metal in the 
ladle provided an easy means of reducing the pro- 
portion of combined carbon. The powdered alloy was 
best added carefully and slowly to the flowing metal 
in the spout after waiting for a little iron to collect in 
the ladle. As the addition of cold alloys lowered the 
temperature of the molten iron, the amount which 
could be added in this way was limited by the cooling 
which it effected. By the use of so-called metallic 
silicon or a ferro-silicon of high silicon content, the 
silicon in the iron might be raised by 0.5 per cent. 
without any appreciable cooling. Probably more might 
be added, and it had been stated that 1 per cent. 
might be added in this way, but that would require 
the addition of 14 lbs. of 80 per cent. ferro-silicon 
to a 4-ton ladle of iron. 
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LADLE METALLURGY 


General Discussion initiated by 
the London Branch of the Institute 
of British Foundrymen 


Owing to the cooling effect on the iron by ladle 
addition of ferro-alloys, various proprietary mixtures 
have come on the market from time to time which 
claim to prevent such cooling, and in some cases to 
cause an actual rise in temperature of the metal. 
These mixtures usually consist of crushed ferro-alloys 
mixed with exothermic compounds. One silicon addi- 
tion product which came under personal notice about 
three years ago proved to contain ferro-silicon (75 per 
cent. silicon) and manganese dioxide, and the instruc- 
tions for its use stipulated that it should be pre-heated 
or added to a hot ladle a few minutes before the iron 
was teemed on to it. He confessed to a certain amount 
of prejudice against metallic additions which are placed 
on the bottom of the ladle or added in one lot at 
once to the metal unless provision be made subse- 
quently for ensuring thorough mixing. 

At the present time, the value of silicon additions 
to the ladle lies, however, mainly in the graphitising 
action of the silicon which produced fine flakes of 
well-distributed or random graphite, to give it its com- 
paratively new name. This structure was in con- 
trast with the coarse graphitic structure often ob- 
tained from mixtures in the cupola containing coarse- 
grained silicon pig-irons. Silicon by its graphitising 
action also promoted the formation of flake graphite 
where there would otherwise be a tendency for so- 
called dendritic graphite to be formed in the cast 
iron. _Ferro-silicon charged into the furnace along 
with fine-grained pig and steel scrap yielded a dense 
iron and the combination of ferro-silicon in the 
cupola with an appropriate silicon addition to the 
ladie resulted in an iron of high tensile strength, 
particularly if the iron charge was free from graphite 
as was the case of steel scrap or steel scrap and white 
iron charges. 

For purely graphitising purposes, as distinct from 
increments in the constituents of cast iron, other sub- 
stances were available. Ladle additions of calcium 
silicide have probably been tried by most foundrymen; 
about 0.4 per cent. was required but in personal ex- 
perience it did not show any advantage over crushed 
ferro-silicon and was decidedly more expensive. Re- 
cently, Braidwood has proved that inoculation by 
carbon is quite efficacious. He experimented with 
both crushed and lump electrodes added to the ladle 
and showed that it eliminated all “lacy, reticular” 
graphite or dendritic graphite from the castings, giving 
random flakes of medium sized graphite. 


Manganese Adjustments 


Manganese ladle additions were rarely made in this 
country but they were easily carried out in the same 
way as ferro-silicon. He had already touched on 
this subject in a Paper read before the East Anglian 
Section in 1938. Manganese additions were quite 
satisfactory for the purpose of increasing the man- 
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ganese content of a relatively small quantity of iron 
the composition of which was otherwise suitable for 
the job. Such cases were, of course, comparatively 
rare. Their chief use, however, was as a deoxidising 
agent for the molten iron. On the few occasions 
when he had added manganese to the ladle, he had 
made use of a crushed carbon-free ferro-silicon- 
manganese, but an alloy with a carbon content about 
2 per cent. and 70 to 75 per cent. manganese, which 
was available in this country, was also effective. To 
obtain the full benefit of manganese beyond its harden- 
ing and refining capacities, it was necessary that the 
metal should be in a free state and not present as 
carbides, because the time available for the disssocia- 
tion of the carbides in the ladle was far too short. 
By the use of a carbon-free, or at least an alloy 
moderately low in carbon, the manganese was ready 
immediately on melting to react with the molten 
iron. 

Whether a ferro-silico-manganese alloy will act as 
an inoculating agent or not depends on its composi- 
tion. The carbon-free 40:40:20 alloy with 40 per 
cent. manganese and 40 per cent. silicon definitely 
inoculates, but the 70 to 75 per cent. manganese alloy 
did not appear to function in this way. 


Difficulties with Chromium Additions 


In personal experience, chromium was by far the 
worst of all ferro-alloys with which to make ladle 
additions. A casual perusal of the relevant Papers 
by various members of this Institute alone in the 
Proceedings would reveal that there was a great 
diversity of opinion on ladle additions of ferro-chrome. 
When crushed ferro-chrome was added to the metal 
stream at the cupola spout, large losses of chromium 
were often experienced. Tucker attributed this to 
some of the powder being invariably blown away 
from the falling stream by air currents, but this 
should apply to any alloy. According to MacColl, 
“the solution of ferro-chrome is a matter of diffi- 
culty and opinion appears to regard its use as a ladle 
addition as undesirable, although with care this 
method can be made to give satisfactory results where 
not more than 0.5 per cent. of chromium is required 
in the metal. The finely crushed ferro-chrome should 
be well rabbled into the metal or losses may be exces- 
sive. Under the best conditions the losses may be up 
to 15 per cent. of the amount added.” These were 
MacColl’s words and the speaker would add to that 
by saying that the losses would amount to 40 per 
cent. if the alloy be added haphazardly at the spout. 
A few years ago he examined this loss of chromium 
which he noticed was very irregular. He was using 
powdered ferro-chrome at the time with the idea that 
the finer the material the quicker it would melt and 
so give better mixing. It was quickly found, how- 
ever, that the powdered or finely crushed alloy showed 
a distinct tendency to become trapped in any slag 
and pockets of sintered ferro-chrome coated with slag 
could sometimes be found in the ladle. Owing to this 
attraction of the slag he had found it preferable to 
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add granular ferro-chrome, from which any dust has 
been sifted out, slowly and directly to the ladle while 
the metal was being teemed. This had given better 
results than additions to the stream at the spout but 
it was awkward to carry out. 

Again, it must not be forgotten that all grades of 
ferro-chrome from the carbon free to the 4 to 6 per 
cent. carbon alloy acted as a deoxidising agent, and 
a little chromium was always lost by this reaction. 
Therefore, he avoided ladle additions of chromium 
whenever possible, and, if the quantity of chrome iron 
be not too small, he preferred to use either chromium 
briquettes or chromium pig-iron in the cupola charge. 


“ Chromex ” 

For some little time past there has been a pro- 
prietary product, called “Chromex,” on the market 
for making ladle additions of chromium. The 
material was in the form of blocks which were placed 
in the bottom of the ladle and develop considerable 
heat on dissolving. The exothermic reaction was 
apparently brought about by the incorporation of 
ferro-silicon and sodium nitrate in the composition. 
He had had no experience with these blocks, but they 
were stated to be very efficient. According to Tucker, 
they yielded an alkaline and gummy slag which re- 
quires to be dried up with lime. 


Nickel 

In regard to nickel, little or nothing need be said, 
because in the form of “F” nickel shot it left 
nothing to be desired as a ladle addition in amounts 
up to 2 per cent., and scarcely any foundryman 
had experienced trouble with nickel additions at the 
spout. The ease of alloying cast iron with nickel 
depends most probably on the fact that the nickel 
merely dissolved in the iron forming a homogeneous 
solution, and did not form compounds such as carbides; 
neither does it undergo oxidation. Also the com- 
paratively low melting point of ‘““F” nickel may play 
some contributory part. 

Although nickel might be added to the ladle easily 
and with satisfactory results, or perhaps, because the 
metal did not oxidise, he preferred to charge it into 
the cupola in the form of ingots when making 
inoculated irons, such as Ni-Tensyl, for two reasons. 
Firstly, as well as adding nickel and perhaps other 
alloys, one had to make a ladle addition of possibly 
0.5 per cent. of silicon for inoculation. Secondly, one 
usually required at least two or three cupola charges 
in the production of inoculated iron, and so one was 
not limited to a very small quantity of iron for alloy- 
ing. 

Molybdenum 


Molybdenum was not used in this country to the 
same extent as in America, but molybdenum irons, 
particularly the nickel-molybdenum, appear to be in 
increasing demand. Chubb had stated that 70 per cent. 
ferro-molybdenum was likely to give non-uniform irons 
if added to the ladle, but there was little difficulty 
in making molybdenum additions at the spout provided 
one allowed a fair quantity of iron to accumulate 
in the ladle before adding the alloy, which, if added 
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too soon was liable to stick to the bottom. The 
crushed ferro-molybdenum was added to the stream of 
metal close to the cupola, and there did not appear 
to be any tendency for the alloy to become caught 
up in the slag as in the case of ferro-chrome. Molyb- 
denum was usually added from about 0.4 per cent. up 
to 1 per cent., although it may reach 1.5 per cent. 
The addition of 1 per cent. molybdenum to a 10-cwt. 
charge involved the addition of 154 lbs. of a 72 per 
cent. ferro-molybdenum, and 1 per cent. molybdenum 
was probably about the maximum which may be 
safely added to the ladle, as it tended to make the 
iron sluggish and the alloy had a very high melting 
point. Also a nickel addition either to the ladle or 
the cupola is frequently required along with the 
molybdenum, as nickel-molybdenum irons were easier 
to handle than straight molybdenum irons with a high 
molybdenum content. 


Phosphorus 


It was extremely rare to make additions of phos- 
phorus either to the cupola or to the ladle in this 
country, although on the Continent cupola additions of 
briquetted ferro-phosphorus (25 per cent.) are not un- 
common, chiefly, he thought, in the production of 
special highly phosphoric chilled rolls. Here the 
problem was more frequently one of reducing the 
phosphorus content of a charge owing to the fact that 
nearly all pig-iron from home ores was phosphoric. 

Cases did arise, however, where a ladle addition of 
ferro-phosphorus served a useful purpose. If a mix- 
ture of phosphoric iron and scrap was melted, a very 
fluid iron was obtained with a wide freezing range 
which was extensively employed in the manufacture 
of a variety of thin-walled castings Any drastic re- 
duction in the phosphorus would result in “ cold-shut ” 
castings. But occasionally one saw a specification 
where the maximum phosphorus content laid down 
was too low to run the casting. There was a case 
where a casting consisted essentially of a thin box in 
which the phosphorus was specified to be not more 
than 0.4 or 0.5 per cent. A cupola mix designed to 
give the appropriate composition proved to be quite 
useless, because the resulting metal gave “ cold-shut” 
castings. Now it was impossible to superheat an iron 
in the cupola to overcome this difficulty, so an experi- 
ment was made in which a very low phosphoric iron 
charge was melted in the cupola and ferro-phosphorus, 
previously preheated, was added to the ladle. At the 
same time, the silicon in the charge was raised to about 
2.75 per cent. to assist fluidity. In this way it was 
found possible to obtain an iron which was to all 
intents and purposes superheated in virtue of its com- 
position, and it was possible to utilise most of the 
iron in the ladle for the castings. 

He had deliberately omitted any reference to the 
use of soda ash and mixtures, such as the Walter 
briquette, _used for desulphurising and refining iron, 
because this subject had, he considered, been adequately 
lreated in recent years and everybody was conversant 
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with its sphere of usefulness and limitations. 

He thought to anticipate the discussion by saying 
that ladle additions would not be ot much value to a 
poor iron, but that their value lies in imparting cer- 
tain __ properties to otherwise relatively good 
metal. 

In concluding, he suggested that in most cases of 
ladle addition, particularly in making inoculated irons, 
the ladle should be suspended from a spring balance, 
and perhaps it might as well be remarked in passing 
that one should make sure that the ladle was well 
clear of the floor. He remembered on one occasion 
when a foreman and himself had their eyes glued on 
a spring balance to weigh the meta! for some Ni-Tensyl 
castings, and the ladle became almost brimming full 
before one of them noticed that it was partly touching 
the ground. That caused some perturbation, as phos- 
phoric iron charges were coming from behind! 


WRITTEN CONTRIBUTIONS 


Mr. Williams then read the written contributions 
which had been received from Mr. V. C. FAULKNER, 
Mr. DEREK WELLS, and Mr, J. E. FRANCIS. 


Old and New Conceptions 

Mr. V. C. FAULKNER wrote: The term “ladle metal- 
lurgy” was of recent origin. Amongst the. older 
school of metallurgists it was confined to the adjust- 
ment of chemical composition, for it was a sine qua 
non that the metal to be. good must be prepared solely 
in the furnace. Beyond pure compositional adjust- 
ment, any ladle additions were regarded with dis- 
favour. The first real attempt to use a ladle for metal- 
lurgical reactions he remembered was about 1906, 
when Goldschmitt demonstrated his Thermit process. 
In 1919 he had had some experience of the Lord 
Chetwyn’s process for the improvement of steel by 
playing upon the surface of large ladlefuls of liquid 
steel by electric arcs. It never became commercialised, 
mainly on account of the real prejudice then existing 
against ladle metallurgy, coupled with the then current 
practice of taking the tensile properties as the sole 
criterion of quality. Modern ladle metallurgy received 
its main impetus from the various processes involving 
inoculation. The discovery of Alpax was possibly the 
invention which oriented thought in the direction of 
ladle metallurgy. As the processes develop, more 
attention would have to be given to the refractory 
linings, and for that reason he had asked Mr. Derek 
Wells to cover the problem as it had come within his 
particular sphere. 


Lining Practice 

Mr. Wells sent the following details of ladle prac- 
tice in connection with the desulphurisation of cupola 
metal for use in Tropenas converters. The original 
aim, when his firm first started this process many 
years ago was to effect a lining as near neutral as 
possible, since an acid metal was brought into contact 
with a strong base when treating cupola iron with 
sodium carbonate. With this in view the staff 
developed a mixture of F. W. Berk’s blue clay, 
Lowick common yellow clay, Sheffield ganister and 
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plumbago, the last named material being mostly made 
from once used stopper ends broken up and milled. 

The proportions used were roughly: 3 barrows 
ganister; 3 barrows blue clay; 3 barrows yellow clay; 
and 6 shovels plumbago, the mixture being put 
through a fairly heavy pug mill. He apologised for 
using a barrow as a unit of measurement, but at the 
moment he had not the leisure to convert it to a 
more scientific term! The resultant material was 
then rammed round a template, so that the moisture 
should be kept low. A lining so made would last 
many months with careful patching, using for this 
operation a mixture of ganister, plumbago and a little 
blue clay. The management rather ill-treat the ladle 
linings in that it has to tap from the cupola rather 
more than is needed for each converter. After charg- 
ing each converter therefore there were a few cwts. 
of metal left in the bucket on top of which the next 
charge of soda ash was added. 

Unless the cupola was ready to tap immediately, 
the soda ash soon fused and started to attack the 
lining. Thus there was a tendency to get excessive 
wear from the bottom to 2 ft. upwards, but this 
would not happen to foundries which could find it 
convenient to empty the bucket each time before 
adding the next quantity of soda ash. In spite of 
this, however, they regularly desulphurise 60 to 70 
tons of cupola metal per day for several months 
before having to ram up a new lining. The foundry 
had altogether three buckets which were used for 
the soda-ash treatment. Thus, bucket “A” was used 
on Monday, patched on Tuesday and dried all through 
Tuesday night, Wednesday and Wednesday night 
before coming into use again on Thursday. It had 
been found by experience that this thorough, but slow, 
drying of the patched lining was a great factor in 
giving improved life to the lining. 

This type of lining gave a steady 50 per cent. 
desulphurisation, but it had been realised for some 
time that the ganister was the weakness in the mixture, 
since it was so readily attacked by a proportion of 
the soda ash, with the consequence that this material 
was then not available to do its proper duty. 

It so happened therefore that the foundry was very 
pleased when the I.C.I. asked it to make experiments 
with specially bonded dolomite supplied by the Re- 
fractory Brick Company, Steetley. A rammed 
lining was tried, and at first it appeared to have 
achieved a great success. The lining was so little 
attacked that the foundry were able to use the same 
bucket for four successive days (about 280 tons 
treated) before patching became necessary, and the 
improvement in desulphurisation was considerable. 
However, a real difficulty was encountered when it 
came to patching the lining, for no variation of the 
material supplied was really workable, and try how 
it could the management was unable to get the patch- 
ing to stick to the parent material. The foundry had 
now received some dolomite bricks, and directly the 
special cement arrived it would proceed to make a 
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further experiment. The crux of the matter remained, 
however, that of finding a suitable patching medium. 

It was possible, however, that some members might 
care to make trials of their own, for the writer was 
certain that this type of lining would be a great 
advance over the old, once a suitable method of patch- 
ing had been found. 


The Two-Cupola Process for High-Duty Cast Iron 


Mr. J. L. Francis, A.M.1.Mech.E., wrote that Mr. 
H. H. Judson commenced using the two-cupola process 
for the production of pressure resisting grey-iron cast- 
ings in the U.S.A. as far back as 1926. About two 
years after, Mr. A. J. Richman, quite independently, 
was employing the process for the same purpose in 
this country. As the title implied, it was necessary 
to have two cupolas melting simultaneously, one run- 
ning a white or graphite-free iron, while the other pro- 
duced a soft iron of the ordinary grey type. Additions 
of the soft iron were made to the hard iron in the 
ladle, in proportions which could be readily varied 
according to the chemical composition of the two 
molten irons and to the requirements of the castings 
being made. The mechanical properties of the cast 
iron produced by this means were superior to those 
of a material of the same analysis run from charges 
melted in a single cupola. This was particularly true 
of the pressure resisting properties of castings with 
metal sections from 2 to 4 in. thick, the structure 
across a fracture being markedly uniform. 


Similarity to Inoculation and Superheating 


It appeared that the superiority of the two-cupola 
cast iron is analogous to that made from high percent- 
age steel scrap charges plus ferro-alloy additions, 
melted in a single cupola to which late ladle additions 
of ferro-silicon, nickel-silicon, or calcium-silicide in a 
finely divided form were made. These means of con- 
verting an iron, which would normally solidify white, 
into one which was grey and machinable, had come to 
be known as inoculation ange og With the two- 
cupola process, the metal from the hard iron cupola 
was produced from graphite-free charge materials, such 
as steel scrap or white iron. The addition of the soft 
iron was equivalent to an inoculant, and as such should 
be added immediately prior to pouring the casting, 
so that the minimum of time was available in which 
the precipitated graphite could coarsen. Cast iron 
manufactured by the two-cupola process could also 
be compared with that resulting from an extended 
superheating treatment whereby the molten iron was 
raised to above 1,600 deg. C. in an electric furnace 
and maintained at this temperature long enough for 
the large graphite flakes partially to dissolve. 

For ladle additions to be made successfully, it was 
obvious that the metal must be tapped from the fur- 
nace as hot as possible. Fortunately, steel scrap 
formed a large proportion of the charges used for 
inoculation processes, and this melted hotter than pig 
or scrap iron. Hot melting and hot pouring were 
also two features necessary in order to obtain the best 
results from the two-cupola process. Mr. Judson’ 
belief was that no time should be lost between tapping 
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and pouring of moulds, since the hotter cupola- 
melted metal was poured, the finer and more uniform 
the grain structure and the greater the freedom from 
internal defects and chilled corners. Similar views 
had been put forward by many other workers with 
high-duty cast irons, and they were certainly supported 
by the writer. 


Grain Boundary or Reticulated Graphite 


Low-carbon irons of the high-duty type such as 
described here showed a tendency towards the forma- 
tion of fine under-cooled graphite or, as it was alter- 
natively known, grain boundary or reticulated graphite. 
When present in the structure in this form, the impact 
strength of the material was much less than when the 
graphite was present in the norma! random flake dis- 
tribution. To prevent the formation of reticulated 
graphite sufficient nuclei must be present in the melt 
to induce graphitisation to commence from the molten 
condition. Such irons froze in the stable iron-graphite 
system and exhibited random graphite formation. Irons 
of low total carbon which solidified in the meta-stable 
iron-carbide system, as white irons, deposited graphite 
after solidification as a result of the breaking up of the 
eutectic carbide; this graphite was fine and in a den- 
dritic pattern. 

High-duty irons made by the two-cupola process had 
ample graphite nuclei present from the addition of 
the soft grey iron used as the inoculant. They were, 
therefore, not likely to exhibit the reticulated structure. 
Neither would a high-duty iron made by diluting the 
graphite present in an ordinary grey iron with steel 
in the ladle. Providing the temperature drop could 
be controlled, additions of steel swarf to the ladle 
would form the most efficient method of utilising steel 
scrap. Smaller quantities would be required because 
steel so used would have experienced no carbon pick- 
up from melting in the cupola. At the present time 
steel scrap was a very valuable commodity. If turn- 
ings and borings could be satisfactorily used in this 
way, other steel scrap in a form more suitable for 


remelting in the steel furnaces would be made avail- 
able. 


Utility of Two-Cupola Process 

Where a foundry normally required white and grey 
iron and ran two separate cupolas to supply it, the 
two-cupola process formed a ready and convenient 
means of producing a high-duty iron by making ladle 
additions of soft iron to a low-carbon hard iron. The 
process was very elastic, for by altering the propor- 
tion of the soft iron addition the product could be 
modified as often as desired to suit the work to be 
cast, and this was effected without any modification to 
the charges entering each cupola. 

For castings of heavy section. 2 in. and over, the 
charge materials which were used to produce the hard 
iron should be free from initial graphite and of as low 
carbon content as possible. Steel scrap in the pro- 
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portion of about 80 per cent. had been found suitable, 
together with 15 per cent. silicon pig-iron and the 
remainder spiegeleisen. Melting practice conducive to 
the maintenance of a low total carbon in the resulting 
molten metal should be followed, i.e., a suitable hard 
coke, minimum coke splits, fast melting and removal 
of the molten iron from the action of the bed-coke. 

[A report of the discussion at the meeting will be 
published in a subsequent issue.] 





BASIC INDUCTION FURNACE LININGS 


To expand as far as possible the application of the 
basic induction furnace for steel-melting, the highest 
grade of basic lining must be used. In Report No. 
399 of the steelworks committee of the Verein 
deutscher Eisenhiittenleute, reprinted in “Stahl und 
Eisen” of August 20 last, W. BoTTENBERG and P. 
BARDENHEUER describe experimental work with a 
250-kg. furnace carried out to establish the best type 
of lining and its behaviour under various conditions 
of melting. A series of linings were prepared from 
ordinary sintered magnesites and special magnesites, 
with and without the addition of binders. The ten- 
dency to crack during cooling was found to differ 
considerably among the different magnesites tested, a 
few of the special magnesites, however, showing few 
cracks. Ordinary magnesites are very susceptible to 
temperature changes, and cannot be used for lining 
these furnaces. 

The addition of powdered glass promotes good 
sintering of and bonding between the magnesite par- 
ticles; this effect is produced already at a compara- 
tively low temperature, and the resulting mass shows 
less susceptibility to cracking, besides being more re- 
sistant to mechanical shock. The dimensional 
stability of sintered magnesite is particularly important 
to the potential life of the furnace crucibles, and 
subsequent shrinkage of the lining can be consider- 
ably reduced by keeping the temperature during the 
first melts as low as possible. Only some of the 
samples tested proved stable to attack by oxidising 
slags during intense refining, ¢.g., when melting mild 
steels; under milder refining conditions, as for instance 
with harder steels, all the kinds of magnesite tested 
proved satisfactorily stable. 

All magnesite mixtures show good stability towards 
refining slags in continuous working, but are less satis- 
factory with intermittent operation. The collapse of 
the crucible after cooling can be prevented by treat- 
ment with slag. The authors conclude with an 
account of some tests on linings with burnt magnesite 
bricks, and discuss the metallurgy of the basic coreless 
induction furnace. 





Last year Unoccupied China produced 11,500 
tons of tungsten ore, 7,000 tons of fine tin and about 
6,000,000 tons of coal. Foundry iron output was 
about 10,000 tons. 
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FAULTY VENTING CAUSES SCRAPPED 
CASTING ae ae 


By W.G. 

The design of the core shown in Figs. 1 and 2 is 
one where the danger of a “ blown” casting is con- 
siderably increased because of faulty venting. This 
may come about through the vent being too small 
in diameter or by a stoppage occurring in the outlet. 

Fig. 1 shows the core with the faulty vent and 
Fig. 2 shows casting with core inserted and the vent 
made suitable. 

As will be seen the core has a blank end, thus 
leaving only one outlet for the escape of air and gases 
at the time of pouring. 

The core measures 3 ft. 6 in. long, the diameter 
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FIG. 


1.—CoRE WITH FAULTY VENT. 


being 2 in. with a 14-in. print. It is enlarged at the 
blank end by half an inch, the length of the enlarge- 
ment being 7 in., with a thickness of } in. metal 
surrounding the core except at the blank end where 
the thickness is increased to 14 in. These cores are 
made in halves and after drying the vent is scraped 
out and the halves jointed. A number of these were 
made, but the first two castings in which they were 
used started to “blow” as the mould began to fill 
with metal and the castings had to be scrapped. As 
there were one or two cores on the shelf, one of 
them was forced apart and examined when it was 
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Fic. 2.—CASTING WITH CORE AND SUITABLE 
VENT. 





suggested that the vent was too small, though this 
was not in itself sufficient to cause “ blowing,” 
although it was possible that the vent could choke 
itself up. With these theories in mind the vent was 
enlarged as shown at Fig. 2, with the result that there 
was an immediate escape of air when the molten 
iron contacted the core, and no further trouble was 
experienced. 

The danger point of this core is at the neck, or 
print, where the vent is rather small on account of 
the core irons taking up space. For this reason it 
is policy to push a wire rod through the vent before 
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qsetting the core in the mould, thus making sure that 
there is no obstruction. 

Care must be exercised when jointing the halves of 
the core in making sure that they are firmly sealed, 
so that the metal cannot find its way through the 
joint and into the vent. 

The core is supported in the mould by two chap- 
lets, with two more in the top part holding it in 
place. Two risers, one at each end of the casting 
and placed on top considerably lessens the pressure 
under the core, thereby keeping it straight and ensur- 
ing thickness of metal. 





FUEL CONSERVATION 


It was suggested at a meeting organised by the 
London Branch of the Institute of British Foundrymen 
that a premium should be given to the crew which 
operated melting plant most efficiently during a fixed 
period. A visitor present at the meeting, Mr. 
H. Landseer Bailey, of South-West London, writes us 
to the effect that he recompensed the shift working 
on Tuesday afternoon. The figures for the whole 
week are appended. 

For the week ending Saturday, October 24, the oil 
consumption per ton of ingots yielded was as under:— 


Monday morning 43 galls. 
Monday afternoon ... ne —< — 
Tuesday morning ... ee so ew 
Tuesday afternoon ... a on a 
Wednesday morning “i a ae 
Wednesday afternoon a << ae wy 
Thursday morning ... en a a a 
Thursday afternoon a io eS 
Friday morning me an ee ae 
Friday afternoon... ae ... 60 


Saturday morning ... bee — en 
A similar award it is hoped will be made weekly. 





NEW CATALOGUES 


Night Ventilation. Colt Ventilation, Limited, of 
Surbiton, Surrey, have issued a 16-page brochure. 
which describes and illustrates an easily installed 
system of ventilating blacked-out factories. Quite 4 
number of foundries appear in the list of users. 


Black-out Ventilating Equipment.—No subject is of 
greater urgency in the foundry industry at the moment 
than adequate shop ventilation, as it has a profound 
effect on production. Thus the receipt of a new pam- 
phlet from Keith Blackman, Limited, Mill Mead Road, 
Ferry Lane, Tottenham, N.17, covering this subject is 
particularly opportune. The systems disclosed are 
a combination of light traps and standard propeller 
fans. The former may take the form of a cowl or a 
box with a suitably designed louvre front. It is 


pleasing to see that the issuing house has been able 
to make this new pamphlet of their standardised pre- 
war type, so that by binding with previous sections 
a 226-page catalogue is available as a reference book 
on fans and cognate subjects. 
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NEWS IN BRIEF 


THE EXECUTIVE CoMMITTEE of the Iron, Steel and 
Metal Dressers’ Trade Society have decided that 
women should be eligible for membership. 


COURSES OF INSTRUCTION in electric welding have 
been instituted by the Admiralty at Stow College, 
Glasgow, in co-operation with the Scottish Education 
Department, the Corporation of Glasgow, and the 
Ministry of Labour. 


PRESIDING at the annual general meeting of the 
Industrial Welfare Society, Sir Charles Craven empha- 
sised the vital contribution which welfare work was 
making to war output, and stated that over 500 more 
firms during 1942 had found how greatly it added to 
their all-round efficiency. 

Tuos. W. Warb, LIMITED, announce that, owing to 
their increased activities in the London area, the 
staffs of the Grays Wharf, Titan and Silvertown 
Works have been centralised with the London office 
at Brettenham House, Strand, W.C.2. The _ co- 
ordination of affairs is in the hands of Mr. Arnold 
Carr, director. 


A NEW MINIMUM WAGE of 50s. a week, an increase 
of 7s., for women in engineering engaged on what is 
normally women’s work, was agreed upon in negotia- 
tions between the Engineering and Allied Employers’ 
National Federation and the Transport and General 
Workers’ Union and the Union of General and Muni- 
cipal Workers. 

THE COMPANIES REGISTRATION OFFICE gives notice 
that the names of the undermentioned companies 
have been struck off the register, and such companies 
are dissolved:—Clydach Engineering Company, 
Limited; Heico Engineering Company, Limited; Iliff 
Heating & Ventilating Company, Limited; Johnson 
Electricals, Limited; Warwick Hardware Company, 
Limited. 

THE NOVEMBER issue of the “ Nickel Bulletin ” con- 
tains an unusual amount of tabulated data of American 
origin on various subjects, including scrap identifica- 
tion, resistance materials characteristics, properties of 
electrical contacts, aeronautical steel specifications, 
creep properties of nickel-chromium heat-resisting steel, 
and tensile strength of stainless steel welds at low 
temperatures. Copies of the “ Nickel Bulletin” may 
be obtained free of charge from the Mond Nickel 
Company, Limited, Grosvenor House, Park Lane, 
London, W.1. 

THE NATIONAL ARBITRATION TRIBUNAL has given a 
decision on a claim by Glasgow light metal workers 
for a 5s. increase. The parties to the dispute were 
the members of the National Light Castings Iron- 
founders’ Federation, Glasgow, and members of the 
trade unions constituting the Joint Committee of 
Light Metal Trades Unions in their employment. The 
tribunal have awarded an increase of 1s. per week 
to all adult workers (whether piecework or timework) 
with a corresponding increase to women workers, boys, 
and youths. The award has effect as from the begin- 


—, of the first full-pay period following Novem- 
er 23, 
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CO-OPERATIVE SELLING FOR EXPORT 


Mr. L. G. Adams, a member of the Council of 
the Institute of Export, gave an address on the 
Co-operative Export Plan at the Regent Club, London, 
recently. He said that co-operative or group selling 
should not be confused with such organisations as 
the Co-operative Wholesale Society, or the Export 
Groups started by the Government. Group selling 
would mean, in post-war export trading, the banding 
together of a number of manufacturers selling related, 
but non-competing articles to the same class of buyer, 
or to the same point of sale. He thought that the 
building trade ued scope for a group. Another 
example would be in power station equipment, where 
it was possible to get together four or five manufac- 
turers each supplying equipment of a different type, 
all of which must generally be used in the construc- 
tion of power stations. 

As an alternative, said Mr. Adams, co-operative 
selling groups could be formed, of manufacturers pro- 
ducing similar goods, but of differing types or qualities. 
In connection with the manufacture of industrial fans, 
it would be possible for four or five firms to co- 
operate, and yet not to compete. 

The initial expenditure required to establish a 
properly organised export department was often far 
greater than could be afforded by many manufac- 
turers, and in many cases it would be definitely an 
uneconomic procedure. Co-operation with others 
would limit the initial expenditure to a reasonable, 
and in most cases a definite, amount, because it would 
be shared by a number instead of being borne by one. 





FUTURE OF BRITISH EXPORT TRADE 


Mr. Harcourt Johnstone, Secretary for the Depart- 
ment of Overseas Trade, speaking at Middlesbrough, 
estimated that before the end of the war we should 
have spent our foreign investments to the extent of 
£150,000,000 a year at least. Taking into account the 
£50,000,000 a year debit balance in 1938, it would 
appear that we should need to do at least £200,000,000 
a year of additional export trade to balance our 
account. 

Mr. Johnstone declared that the world as a whole 
had learned during the war that if future trade was 
to be prosperous it must be freed from the restraints 
which had accumulated during the last 20 years. If 
as the result of the war we could get universal inter- 
national agreement and the abolition of many barriers 
to trade, he believed that British industry could look 
forward with confidence io a fresh birth. On inter- 
national agreement and planning between governments 
rested the greatest hope of the future. 





Mr. Jarvis SKELTON has died at his home at 
Wolverhampton, at the age of 81. Mr. Skelton was 


for many years manager of the Mars Ironworks, 
Ettingshall, and he was chairman of the Wolver- 
hampton and South Staffordshire District of the Royal 
Metal Trades Pension and Benevolent Society. 
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ALLOY STEEL SCRAP 


The Minister of Supply has made the Control of 
Iron and Steel (No. 27) (Scrap) Order, 1942. The 
Order, which came into force on December 10, fixes 
maximum prices for the following classes of alloy 
steel scrap not previously = covered : — 

Manganese molybdenum heavy steel scrap, free 
from other alloys, £4 16s. 3d. per ton. 

Short heavy shovellable manganese molybdenum 
steel turnings, free from other alloys, £3 1s. 3d. per 
ton. 

Carbon chrome heavy steel scrap, free from other 
alloys: (a) For use in high-frequency electric and 
crucible furnaces, in small pieces, to the specification 
of the buyer, £7 I1s., (6) for all other uses, 
£4 16s. 3d. per ton. 

Short heavy shovellable carbon chrome steel turn- 
ings, free from other alloys, £3 1s. 3d. per ton. 

Chrome molybdenum heavy steel scrap containing 
not more than 0.5 per cent. nickel, free from other 
alloys: (a) For use in high-frequency electric and 
crucible furnaces, in small pieces, to the specification 
of the buyer, £8 11s.; (6) for all other uses, £5 per ton. 

Short heavy shovellable chrome molybdenum steel 
turnings containing not more than 0.5 per cent. nickel, 
free from other alloys, £3 5s. per ton. 





IN PARLIAMENT 
Concentration of Industries 


Sir SMEDLEY CROOKE asked the President of the 
Board of Trade whether he was aware of the alarm 
of small manufacturing firms occasioned by the pro- 
posals of his Department under the concentration of 
industries; and whether he would consider the advisa- 
bility of setting up appeal tribunals, consisting of those 
not connected with the industry, “to consider the 
claims of small firms so as to avoid their interests being 
subjected to the ruling of combines and large business 
firms who would be interested persons and unlikely to 
give an impartial judgment.” 

Mr. DaLton: While small firms—those employing 
20 people or less—are encouraged to join in schemes 
under the concentration of industry policy, they are not 
compelled to do so, unless the scarcity of the raw 
material available makes a strict control of the whole 
industry necessary. I do not consider that the appoint- 
ment of appeal tribunals is desirable or necessary. The 
approval and selection of nucleus and closing firms 
under the concentration of industry policy is a matter 
for which the Government must be responsible, but 
before taking such decisions it is the practice of the 


Board of Trade to consult the representative trade 
organisations. 


Mr. WILLIAM MILLER, managing director of the 


Scunthorpe Foundry Company, Limited, has died, 
aged 83. 


Mr. ALEXANDER HENDERSON, late of the Fife Forge 
Company, Limited, Kirkcaldy, died recently in his 
85th year. 
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NEW COMPANIES 


(“ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
wear. by Jordan & Sons, 116, Chancery Lane, London, 
W.C.2. 


Homers Castings, Wood Street, Willenhall, Staffs— 
1,000 


Cliftons (Engineers), 52-54, High Holborn, London, 
W.C.1—£1,000. 

Montrose Engineering, 11, Waterloo Place, Pall 
Mall, London, S.W.1—£2,000. 

Grimsby Electric Welding Company, Murray Street, 
Fish Docks, Grimsby—£1,000. 

Liberty Machine Tools—£1,000. E. and M. B. 
Booth, 95, Butt Lane, Allesley, Coventry. 

Advance Welding Company, 56, Kingsway, London, 
W.C.2—£3,000. R. T. Tiplady and R. Sherman. 

Blenheim Tool Company, Farleigh House, Lawrence 
Lane, London, E.C.2—£1,000. H. A. and I. F. Baker. 

Jermyn & Pointer, 5, Upper King Street, Norwich— 
Welders and engineers. £1,000. H. J. Jermyn and 
J. L. Pointer. 

Frank Pitts & Company, Waterloo Street, Burton- 
on-Trent—Engineers’ stores furnishers. £3, F 
and L. M. Pitts. 

X-ray Welding Company, 50, Pall Mall, London, 
S.W.1—£2,000. Sir A. Moir, Bt., L. A. Ferney, E. T. 
Forey, and G. E. Carew. 

H. Millward (Metals), 152, Bracebridge Street, Bir- 
mingham, 6—Metal smallware manufacturers, etc. 
£1,000. H. and L. H. Millward. 

Boundary Engineering Company, National Bank 
Building, Fenwick Street, Liverpool, 2—£1,000. W. B. 
Ward, H. Haynes, and D. Edwards. 

Irlam Engineering Company (1942), Albion Works, 
Hayes Road, Cadishead, near Manchester—£2,000. 
D. L. and A. R. Topps and E. Hurst. 

Kent & Sussex Precision Engineering Company— 
£1,000. D. C. Stevenson, Bellingen, Maidstone Road, 
Pembury, Kent; C. F. Horsfield and E. E. Baker. 

Ferguson & Smith (Staines), Eldorado Works, 
Gresham Road, Staines, Mdx.—Engineers. £1,000. 
D. J. Ferguson, D. M. and J. Smith, and G. A. 
Dancer. 

Egerton Tool & Instrument Company, Mill Yard, 
Columbia Avenue, Burnt Oak, Edgware, Mdx.— 
£1,000. E. B. G. Egerton, C. E. Browne, and G. R. J. 
Gatwood. 

Bradfield Engineering Company, 80, Richmond 
Road, Kingston-on-Thames—£800. V. W. Trow, N. 
Greenfield, and L. Bradley, 12a, Cadogan Road, 
Surbiton, Surrey. 

Coley Metals—To take over all the issued shares 
capital of R. J. Coley & Son (Hounslow), Limited, to 
enter into an agreement with Robert J. Coley and the 
Whitehead Industrial Trust, Limited, and to carry on 
the business of dealers in old and new metals, machi- 
nery, scrap etc. £100,000 in 2s. shares. 





Mr. ALFRED BOOKER, manager in Calcutta of 
William Jacks & Company, Limited, died suddenly on 
December 1. He was 46 years of age. 
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STANTON 


Do 


REFINED 
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STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 





IS CHARACTERISED by 
closeness of grain structure, 
uniformity of composition and 
fine graphitic carbon evenly 
distributed. 


IS PRODUCED to 
guaranteed analysis in seven 
standard grades. 


CAN BE MADE to 
customers’ individual require- 
ments with total carbon from 
2°6 per cent. upwards. 


SHOULD BE USED to 
tone up high phosphorus irons 
and scrap, to replace Hematite, 
aad to produce castings for all 
high duty purposes. 


Users are invited to avail themselves 
of the Stanton Technical Service which 


offers free expert advice on special 
mixtures and other Foundry problems. 
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COMPANY NEWS 


(Figures for previous year in brackets.) 

S. E. Opperman—Dividend of 10% (same). 

Marles Steering—Final dividend of 10% (same). 

N. ena & Sons—Interim dividend of 24% 
(same). 

Rotherham Forge & Rolling Mills—lInterim dividend 
of 5% (same). 

Mitchell Shackleton—Final dividend of 74%, making 
124% (unchanged). 

Joshua Bigwood & Son—Final dividend of 5%, 
making 10% (same). 

Kendall & Gent—Final dividend of 10% and a 
bonus of 5%, making 20% (same). 

Mann, Egerton & Company—Net profit for the year 
to September 30 last, after tax, £25,048 (£24,821); ordi- 
nary dividend of 10% (same). 

British Electric Transformer—Net profit for year 
to September last, £41,325 (£18,387); ordinary dividend 
of 30% (15%); forward, £8,256 (£7,500). 

Hepworth & Grandage—Profit to September 30 last, 
after E.P.T., £67,445 (£66,953); tax, £21,187 (£19,608); 
war damage contribution, £3,856 (£5,175); to reserve, 
£20,000 (same); dividend of 124% (same); forward, 
£12,151 (£16,950). 

Crompton Parkinson—Net profit for year to Sep- 
tember 30 last, £410,498 (£391,404); dividends on both 
classes of ordinary stock maintained at 20% by final 
dividend of 74%, plus bonus of 5%; to benevolent 
fund, £5,000; forward, £289.744 (£280,208). 

Shotts Iron Company—Profit for the year to Sep- 
tember 30 last, after providing for debenture interest 
and taxation, £58,798 (£59,570); depreciation, £35,000; 
to reserve, £10,000; ordinary dividend of 5% (same); 
forward, after preference payments, £38,915 (£41,596). 

Imperial Smelting Corporation—lInterest and divi- 
dends for the year to June 30, 1942, £342,079 
(£298,842); fees, etc., £11,184 (£11,354); E.P.T., £95,000 
(£48,500); preference dividend, £134,538 (same); ordi- 
nary dividend of 4% (same); forward, £53,730 
(£53,871). 

Atlas Steel Foundry & Engineering—Profit for the 
year ended September 30, after providing for all 
charges, £31,510 (£29,232); depreciation, £5,000: 
interim dividend of 15%, £8,437; final dividend of 
174% and bonus of 10%, £15,469; forward, £5,478 
(£2,874). 

Cannon Iron Foundries—Net profit for the nine 
months to June 30, after depreciation, fees, and A.R.P., 
£78,584 (£44,288); brought in, £10,257 (£3,919); tax 
provision, £47,064 (£25,293); War Damage Act pro- 
vision, £811 (£3,032); balance, £40,966 (£19,882); final 
ordinary dividend of 5%, making 10% for the nine 
months, and preference dividend for 1942. 

Pearson & Knowles Coal & Iron—Dividends and 
interest (gross) for the year to June 30, 1942, £30,245 
(£56,144); net profit after loan interest, income-tax, and 
expenses, £12,187 (£27,790); forward, £580, after pay- 
ing 24% on the income debenture stock and bank 
loan (against £2,302 applied in reduction of deficiency 
account and 5% paid on the stock and loan). 
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Tube Investments—Revenue for year to October 31, 
£612,559 (£610,422); interim dividends on the prefer- 
ence and ordinary stock and liaison ordinary shares, 
£202,288; to reserve, £100,000; fund for wartime con- 
tingencies, £100,000; final dividend on the first and 
second preference stocks, £14,499; final dividend on 
the ordinary stock of 10%, making 20% (same). 
£162,789; final dividend on the liaison ordinary shares, 
£25,000; forward, £171,065 (£163,082). 

South Durham Steel & Iron—Interim dividend on 
the ordinary shares of 6% per annum (same). Owing 
to numerous outstanding questions requiring to be 
settled with Government departments, it was impos- 
sible to complete the report and balance-sheet for 
presentation at the annual meeting on December 16, 
when only formal business was transacted. The 
directors are satisfied that the profits of the company 
permit of the 6% interim dividend being paid, but 
they reserve the right, when the final accounts are 
made out, to determine whether this dividend shall be 
treated as final for the year ended September 30, 1942. 


PERSONAL 


Mr. J. S. HuTCHISON has been elected a director of 
Metal Industries, Limited. 

Mr. H. J. Stone, formerly London branch manager 
of British Insulated Cables, Limited, is now home 
sales manager at the head office of the company at 
Prescot, Lancashire. 

Mr. S. C. Goopwin, chairman of the Neepsend 
Steel & Tool Corporation, Limited, Sheffield, was last 
week installed as Master of the Worshipful Com- 
pany of Glaziers, which was founded in 1328. 

Mr. STANLEY A. EGLINGTON, proprietor of the busi- 
ness of F. Eglington, pressed metal ware manufac- 
turers, Bridgeman Street, Walsall, has been appointed 
a Justice of the Peace for the Borough of Walsall. 

Mr. GeEorRGE W. Hanp has left John Williams 
(Wishaw), Limited, Excelsior Iron and Steel Works, 
Wishaw, where for the past eight years he has been 
works’ manager, to take up an appointment in the 
Sheffield area. 

Cot. JoHN COLvILLeE, M.P. for North Midlothian, 
has been appointed to be Governor of Bombay in 
succession to Sir Roger Lumley. Col. Colville was 
formerly a director of David Colville & Sons, Limited, 
and other steel and engineering companies. 


Mr. Harry R. Ricarpo, F.R.S., a vice-president of 
the Institution of Mechanical Engineers, has been 
elected an honorary member of the American Society 
of Mechanical Engineers, New York. This honour 
is a further link in the association which has existed 
for many years between the American Society and the 
Institution. Mr. Ricardo is a consulting engineer who 
is well known for his outstanding work in connection 
with internal-combustion engines. 





Wills 
Crew, T., director of Morris (Engineers), Limited, 
Tipton, and other companies ... as am i 
Bennam, K. B., of Stafford, managing director of 
~ Om es Grinding Wheel Company, 
imi oe ue oe Ge ee oc Hen 


£58,053 


£94,296 
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General Refr 
Head Office: Genefax House, Sheffield, 10 Telephone : 31113) (6 lines) 


REBRICKS BASIC BRICK 


INSULATION SILICA BRICKS 
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Raw Material Markets 





IRON AND STEEL 


Iron and steel makers are busily preparing. their 
production programmes for the New Year. This 
year has undoubtedly been the most active ever 
recorded, new high levels of production having been 
attained, but the outlook for 1943 suggests that these 
records of output will nevertheless be better. Iron 
and steel works are planning their schedules on the 
basis that war needs will continue to tax their resources 
and there will be no easing up of operations until 
peace has been restored. Producers’ sole duty is to 
devote their attention to the production side, distribu- 
tion being dealt with by the Control authorities, who 
are in a position to assess the relative importance of 
consumers’ orders. 

Supplies of high-phosphorus iron continue to be 
ample to satisfy all requirements, and many users 
have considerable stocks on hand. The demands of 
the light-castings industry are nothing like so insistent 
as in normal times, owing to the numerous restrictions 
imposed upon these undertakings, but there is a 
moderate tonnage being requisitioned by the heavy 
foundries. The latter are using this type of iron 
in their mixtures in order to eke out their limited 
allocations of the better qualities, which are in short 
supply. Low-phosphorus iron, hematite, etc., which 
are manufactured from imported ores, are only re- 
leased by the Control when the need is really im- 
portant, as, for various reasons, the ores necessary for 
their manufacture are not easily procured. Steel- 
works are getting the bulk of the hematite available, 
but even their allocations are much less than in 
normal times. The heavy foundries are working full 
out on the production of castings for Government 
departments and other important buyers. Their order- 
books are filled well ahead, and activity on a maximum 
scale is assured for the duration of the war. Light- 
castings makers, it would seem, will have to await 
the coming of peace before they can expect to enjoy 
prosperity, as the demand for their products for the 
war machine is not extensive, while other outlets 
normally open to this section have been either closed 
altogether or appreciably restricted. 

Full contract deliveries of foundry coke continue to 
reach consumers, many of whom have large stocks at 
their command. These are being retained intact as a 
precaution against delivery interruptions, which may 
possibly be caused by bad weather later. 

Many steelworks have enough work on hand to 
keep them fully employed well into next year. This 
applies particularly to the works producing the special 
grades of steel, output of which is still outstripped by 
the demands of the armaments and munitions works. 
Plate makers are also committed a long way ahead, 
the needs of the shipyards alone absorbing large 
tonnages, while there are insistent calls from other 
directions. Special gd steel sheets are in strong 
request, and the mills have plenty of work on hand. 
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NON-FERROUS METALS 


Many grades, shapes and sizes of copper are required 
at the present time, and the Control authorities appear 
to be coping satisfactorily with the demands of the war 
factories. That they have been able to accomplish 
this has been due largely to the exclusion of supplies 
to ordinary domestic consumers. In the United States, 
copper production is being expanded; in order to ease 
the labour situation in the copper industry, workers 
are being transferred from gold-mining operations to 
the copper fields. 

Special steps have been taken to conserve supplies 
of tin, and it is gratifying to record that really urgent 
consumers’ needs are being dealt with adequately. The 
Allies are short of tin and in producing regions still 
available to them production is being raised to the 
highest possible level. The shortage of tin has dic- 
tated many alterations in the allocation of supplies, 
and it has been a revelation to many to note how the 
use of tin may be dispensed with without undue loss 
of efficiency. Properly lacquered tinless sheet is now 
being used extensively for the packing of foodstuffs, 
and the results to date have not been unfavourable. 

Essential requirements of spelter continue to be at 
peak levels. It has been necessary to save large ton- 
nages in certain directions, and particular economy has 
been achieved by the virtual suspension of galvanised 
sheet production. American output of zinc is expand- 
ing, but so also is consumption in that country, with 
the result that the authorities are having to introduce 
further measures of economy. 





NEW TRADE MARKS 


The following applications to register trade marks appear 
in the “‘ Trade Marks Journal” :— 


** CRUSADER ”—Steel. GEORGE Sorsy, LIMITED, 
Brown Street, Sheffield, 1. 

“ BROTON ”—Hack-saw blades. 
LIMITED, 6, Campo Lane, Sheffield, 1. 

Swan Device—Gears and gearboxes. J. THOMSON 
& Son, Junction Road, South Croydon, Surrey. 

“ SPEETOG "—Metal clamps. SPEED TOooLs, LIMITED, 
10-16, Rathbone Street, Oxford Street, London, W.1. 

“ ELTEX ”"—Welding machines, machine tools, etc. 
GeorGE H. ELT, LIMITED, Bromyard Road, Worcester. 

“BaT BRAND” (Bat device)—Hand tools. DANIEL 
Sitcock, LIMITED, Beech Works, Sheffield Road, Dron- 
field, Sheffield. 

‘“*GLENDINE ’—Grates and fireplaces. THOMAS 
MANDLE (BUILDERS’ MERCHANTS), LIMITED, South 
Quay, Maryport. 

“ ULTRA ”’—Reamers (hand tools), and chucks. B. 
Ex.uiotr & Company, LIMITED, Victoria Road, Willes- 
den, London, N.W.10. 

“ TARGET ”"—Fireclay bricks. RIDDLESDOWN LIME & 
FueL COomPANy, LIMITED, 444, Woolwich Road, 
Charlton, London, S.E.7. 

“*KIRKSITE "—Non-ferrous metals. Morris P. Kirk 
& Son, Inc., c/o Marks & Clerks, 57 and 58, Lincoln’s 
Inn Fields, London, W.C.2. 


BROOM-BURTON, 
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Use“ANGLOY” 


Brand Tungsten Carbide 


SAND BLAST 
NOZZLES 


500 Times Longer Life 
Than Chilled tron 


ANGLARDIA LTD. 


ADELPHI IRONWORKS, 
SALFORD, 3 


Why Phec 


is the peace-time plant for war-time use 


Many of the ‘ Phec”’ 


units that were designed for 
peace-time use are today taking an active part in war- 
time production. ‘*Phec’’ conveyors, cranes, hoists 
and runways passed all tests for speed, smoothness 
and reliability in the years before the war and are 
well suited for the urgent work of today. Their 
long life and capacity for hard wear under greater 
pressure of work fit them for the great production 


drive today, when time off for maintenance or repairs 
is time lost. 


PATERSON HUGHE 


ENGINEERING COMPANY ertestet 
GORST RD., PARK ROYAL, LONDON, N.W.10. Willesden 6982 
WYNDFORD WORKS, MARYHILL, GLASGOW. Maryhill 172/3 
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49 Wellington Street, London, W.C.2, 
WARTIME ADDRESS to which ali communications should be sent :-— 
3, Amersham , ~ aay Me meee og! Bucks. 
"Grams: *‘ sou, - icombe.”’ 
"Phone: HIGH WYCOMB! (3 lines). 
PUBLISHED WEEKLY: 2ls. per annum (Home and Overseas). 
OFFICIAL ORGAN OF: The Council of lronfoundry Associations ; 
The Institute of British Foundrymen ; The Institute of Vitreous 
Enamellers ; The Welsh Engineers’ and Founders’ jon; The 
Foundry Trades’ Equipment and Supplies Association. 


COUNCIL OF IRONFOUNDRY ogee 





Chairman: FitzHerbert Wri AN The Bu y, Ripley, 
sus ar Secretary: V. port, 2, 2. Comen reet, Westminster, 


Participating Associations : British Bath Manufacturers’ Association ; 
fi ; British Malleable Tube Fittings 
Association; Cast Iron Axlebox Association ; Cast Iron Chair Associa- 
tion; Cast Iron Heating, Boiler and Radiator Manufacturers’ Association; : 
Cast Iron Segment Association ; Greensand Pipe Founders Association 
ders’ National Confederation ; National Associa- 

tion of Malleable ironfounders ; National Ingot Mould Association ; 
National lronfoundin - — yers’ Association; Agricultural Engineers’ 
Association (affiliat ; British Cast Iron Research Association (affi- 
liated); British Grit Association (affiliated); Institute of British Foundry- 
men — 


NSTI ITUTE OF BRITISH FOUNDRYMEN 

PRESIDENT. 1941-42: Major R. Miles, M.Eng. Head Wrightson & 
Company, Limited, Vhsonhpantene. 

uy OF SECRETARIES— 

General Secretary : Makemson. Acting Secretary, J. Bolton, 

Saint john Street aisvere, Deansgate, Manchester 3. 
BRANCHES 

Birmingham, Coventry and West Midlands: A. A. Timmins, F.I.C., 
54, Carter Lane, ey m, 32. Bristol and West of saeands 
A. Hares, 20, Greenbank oad, Hanham, Bristol. E. Midlands : S. 
Horton “* Three,"’ Mostyn Avenue, Littleover, Derby. Lancs: H. - 
ley, Ellesmere, Norfolk Avenue, Burnley. London: V.C. a 
3, Amersham Road, High Wycombe. Middlesbrough (pro tem.): J. K, 
Smithson, North-Eastern Iron eee 5 Comet Limited, Stillington, 


ir W. G. Arm- 
— Whitworth & Co. eeciecndanh Ltd., Close Norks, Gateshead. 
sooo J. Bell, 60, St. Enoch Square, Glasgow. Sheffield : W. Webb, 
i? ‘Brookfield Avenue, Mexborou » Yorks. Wales and Monmouth : 
A. S. Wall, 14, Palace Avenue, L anda, Cardiff. West Riding: 
Ss. W. Wise, 110, Pullan Avenue, Eccleshill, Bradford. South Africa: 
F. C. Williams, Mutual Building, Johannesburg. 
SECTIONS 
H. Buckley, Ellesmere, Norfolk’ Avenue, Burnley, Lancs. 
East Anglian: J. L. Francis, 12, Glenhurst Avenue, Ipswich. Falkirk : 
T. R. Goodwin, “* Viewfield,”” Falkirk Road, , aaaeoye Lincoln : E. 
R. Walter, M. Sc., The Technical College, Lincol 














Burnley : 


THE INSTITUTE OF “VITREOUS ENAMELLERS 

President : W. H. Whittle, W. H. Whittle, Limited, Eccles, near 
Manchester. Chairman: W. bry +o Stove Co., Ltd., Stech- 
ford, Birmingham. Hon. Sec.: D . T. O. Martin, Alvechurch, 
Birmingham. omens 

FOUNDRY TRADES’ EQUIPMENT AND SUPPLIES 

ASSOCIATION 
President: G. E. France, August’s Limited, Thorn Tree Works, 


Halifax. Honorary Secretary: K. W. Bridges. Assistant Secretary : 
Miss L. Cox, 52, Surbiton Hill Park, Surbiton, Surrey. 


WELSH ENGINEERS’ AND FOUNDERS’ 
President : W.E. Clement, C.B.E., Morfa Found 
Secretary : J. D. D. Davis, | 


ASSOCIATION 


» New Dock, Lianelly. 
» St. James Gardens, Swansea. ’ 





BRITISH CAST IRON RESEARCH ASSOCIATION 
Alvechurch, Birmingham. ‘Phone and 'Grams: Redditch 716. 


Scottish Laboratories :—Foundry Technicai Institute, Meek’s Road, 
Falkirk. (Phone: 332.) 
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(LUgLuISTS 


The need for all possible conservation of man power; 
the demand for the maximum output of vital cast metallic 
products ; the insistence upon the lowest cost of produc- 
tion; and the necessity of maintaining, and even improving, 
the quality of those products. 

All these conditions combine to point to the only 
satisfactory solution to all these problems— 


MECHANISATION 


but it must be mechanisation particularly considered, 
designed and adapted to the individual site conditions; 
to the particular product; and with full regard to all the 
factors, economic, geographical and human, which may 
have any bearing on the problem. 


In other words consult :— 


“The Specialists in Foundry Mechanisation” 


whose products 


“ Set the Standard by which Foundry Plant is judged.” 


Phones: 61247 & 8. 


UQUSTS 


LIMITED 
HALIF AX, ENGL AND *Grams: August, Halifax 


Sele Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 


























